Susceptibility to pulmonary tuberculosis: host genetic deficiency in tumor necrosis factor alpha (TNF-α) gene and tumor necrosis factor receptor 2 (TNFR2).
The susceptibility to tuberculosis (TB) depends upon different factors, and the risk of developing diseases after infection with Mycobacterium tuberculosis ranges from 5% to 10%. This suggests that besides the mycobacterial itself, the host genetic factors may determine the differences in host susceptibility to TB. Among the important risk factors, cytokines and especially tumor necrosis factor alpha (TNF-α) genes, are thought to be responsible for regulating the protective immune responses. The TNF-α gene that encodes the cytokines TNF-α is located within the class III region of the major histocompatibility complex (MHC). The TNF-α gene and its receptors have significant suppressive effects on bacterial growth into macrophages. Tumor necrosis factor receptor 1 (TNFR1) is more responsible when apoptosis is needed but tumor necrosis factor receptor 2 (TNFR2) is involved in cell survival. TNF-α conducts its replicative effects on immune cells via the latter. Up to now, several polymorphisms within the promoter region of the TNF-α gene have been shown to be associated with susceptibility or resistance to TB in different ethnic groups. By contrast, the correlation of TNF-α gene with their receptors such as TNFR2 in susceptibility to TB has not been resolved yet. In this study, we aimed to analyze the single nucleotide polymorphisms (SNPs) in the TNF-α gene at the -238, -308, -857, and -863 positions, and compare the susceptibility to TB with polymorphisms at TNFR2 (T587G). One hundred fifty-one tuberculosis patients (n=151) and 83 control subjects (n=83) were included in this study. Polymorphisms in the TNF promoter region, namely TNF (SNP), -238, -308, -857, and -863 were studied using polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP). For TNFR2 polymorphisms at 587 positions, the following primers were used to amplify a 242 base pair (bp) product: 5'-TTCTGGAGTTGGCTGCGTGT-3' and ACTCTCCTATCCTGCCTGCT-3'. PCR products of TNFR2 digested with 2U enzymes of NLA III. The current study found a strong correlation between two polymorphisms in different loci of TNF-α gene including 857 C/C (85; 56.2%) and TNF 238 A/A 127 (84.1%). However, there were no associations between polymorphisms of the TNF-α gene and its receptor, that is, TNFR2. Concerning our current study, screening assessments for TNF-α-857 and A238GSNPs in Iran would be important in order to make future decisions for preventive treatments before getting the disease among individuals who are at high risk considering their genotyping.